Constitutive expression and secretion of proteases in non-metastatic SP1 mammary carcinoma cells and its metastatic sublines.
Malignant tumors are generally characterized by extensive local tissue invasion and destruction of ECM which may be due to increased constitutive expression and activity of secreted proteases. Moreover, a large number of diverse protease activities may be constitutively over-expressed in a simultaneous or co-ordinated fashion, thereby significantly increasing cellular invasive potential of the cells. To explore this relationship, we have measured steady-state levels of mRNA coding for urokinase plasminogen activator (uPA), tissue plasminogen activator (tPA), transin and tissue-specific inhibitor of metalloproteinases (TIMP); as well as gelatinolytic, caseinolytic and plasminogen activator activities secreted by SPI, a non-metastatic mouse mammary carcinoma cell line and 4 metastatic sublines derived from it. mRNA encoding metalloproteinase transin was increased 15- to 20-fold, while TIMP transcripts were decreased 3-fold in the metastatic sublines compared to parental SPI tumor cells. Metastatic sublines secreted higher levels of gelatinase (i.e., 92 kDa and 64 kDa) as well as proteases with caseinolytic activity (i.e., 115 kDa and 57 kDa) when compared with SPI cells. Moreover, these enzymes were identified as neutral metalloproteinases. Although the amount of uPA mRNA appeared to be the same in SPI and the metastatic sublines, the latter secreted 1.5-3 times more uPA activity into the culture supernatants. Metastatic competence in the SPI tumor model is therefore associated with increased secretion of several metalloproteinase activities and uPA, as well as decreased TIMP expression, consistent with a more invasive phenotype.